iry4 i-ax l b*>b bra boyy ush anu kiuhakusun igjoos/oiy 

W Attorney's Docket No. : <ftr€l8/457001 / CIT2986 

Application Number 09/576,654 
Amendment dated July 2B, 2003 
Reply to Office action of March 27, 2003 



1. (currently amended) : A system, comprising: 
a probe module, having a jprobe responsive to a probe 
excitation field at a probe polarization frequency to produce a 
probe polarisation and an optic al source to produce a first 
optical beam directed at said pr obe to produce said probe 
polarization and a second optical beam directed to a sample to 
excite a sample polarisation at a sample polarization frequency^ 
a sample holder holding the sample; 

a oa mplc^ag j r^cr he4^ i « g- E i. oa mplc w hic h has ^ a - samp^a 
g&^agjr aafeion a t a oamp3rig- - g e3^a*wLiuxi f^q ucnoy , nnrt a 
mechanical oscillator engaged to one of said probe and said 
sample holder to move in response to an interaction between said 
probe polarization and said sample polarization, wherein said 
probe polarization frequency and said sample polarisation 
frequency are different from each other by an amount within a 
frequency response range of said mechanical oscillator; and 

a detection module to measure a response of said mechanical 
oscillator to produce a signal indicative of a property of the 
sample . 
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2. (previously presented): The system as in claim 1, 
wherein the detection module includes a detecting device that 
measures a displacement of said mechanical oscillator. 

3. (previously presented):: The system as in claim 2, 
wherein said detecting device includes a light source to produce 
a detection optical wave to illuminate at least a portion of 
said mechanical oscillator, a photodetector to receive scattered 
detection wave. 

4-5 (Canceled) 

6. (previously presented) s The system as in claim 1, 
wherein said amount is equal to or near a fundamental resonant 
frequency of said mechanical oscillator. 



7. (previously presented): The system as in claim 1, 
wherein said amount is equal to or near a harmonic frequency of 
said mechanical oscillator. 

8. (currently amended) : The system as in claim 1 4, wherein 
said probe module includes a laser to produce a laser beam from 
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said fir**- said s econd optical beam are derived « 

lodlaLl ui i a n nrru mid L o th n f n aiJ ta ub r. n rnituLiuu .u- i tH mi * 
ua mp lL. cneir n tl u u .. a m: i m u iijinatcrt fr u m a uo mmo n v n ^ 
generated from aaid radiation aouro* . 

9. (currently amended) : The system as in claim 8, wherein 

uald ludinti n u Liu uroc inmudL.u a He n r t u t au d i ^ nUri 

Ha mp lL. and e i1 d ia u b . . ■ i .ritn L l u u uavcp, -md wherein said probe 
module includes an acousto-optic modulator which modulates said 
laser beam to produce « a id first and said second optical beams 
»t different ryyinnl frequencies au u Lhui: of m id u a u^ ! .. i n rl mil 
probe excitation wavoo ■ 

10 - 12 (Canceled) 

13. (previously presented): The system as in claim 10, 
wherein a polarization of the output is modulated. 

14 . (previously presented) : The system as in claim 1 , 
further comprising a feedback loop to maintain said mechanical 
oscillator at a resonance condition. 
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15. (previously presented): The system as in claim l. 
wherein said probe module includes at least another probe. 

16. (previously presented) : The system as in claim 1, 
further comprising a spacing monitor mechanism to monitor a 
spacing between said probe and said sample. 

17. (previously presented) : The system as in claim 1, 
wherein said probe is spaced from the sample by less than one 
wavelength of radiation from the probe excitation field. 

18. (previously presented) : The system as in claim 1, 
wherein said mechanical oscillator has a dimension less than one 
wavelength of radiation from the probe excitation field. 

19. (currently amended) : The system as in claim 4, wherein 
said mechanical oscillator has a dimension greater than one 
wavelength of radiation from said first optical beam fcko prefer 
e xcitation rddiat i prt-^e^e and wherein the inverse of a 
wavevector difference of said first and said second optical 
beams pgsfe g- e accit ati sn rad iati on and oampl-e -^sa citation w areg is 
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than the inverse of a dimension of said mechanical 



less 
oscillator. 



20. (previously presented): A system, comprising: 
a radiation source to produce at least a probe excitation 
wave at a probe frequency and another excitation wave at a 
frequency different from said probe frequency but coherent with 
said probe excitation wave to produce an interference field; 

a probe having an array of mechanical oscillators to 
receive said probe excitation wave and said interference field, 
each mechanical oscillator responsive to said probe excitation 
wave to produce a probe polarization and said array of 
mechanical oscillators responsive to said interference field to 
produce polarizations representative of said interference field; 

a sample holder to hold a sample with a sample polarization 
in a proximity of said probe to expose the sample to fields 
produced by said probe polarizations so as to cause motion of 
said mechanical oscillators from interaction between the probe 
polarization and the sample polarization; and 

a detector module to measure movements of said mechanical 

oscillators . 
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21. (previously presented): The system as in claim 20, 
further comprising a detection radiation source to produce a 
detection radiation wave to illuminate said mechanical 
oscillators, wherein said detector module collects and measures 
scattered detection radiation wave to determine movements of 
said mechanical oscillators. 

22. (previously presented) : The system as' in claim 20, 
further comprising a mechanism to turn on and off said 
mechanical oscillators individually. 

23. (previously presented) : The system as in claim 22, 
wherein said mechanical oscillators are turned on and off 
individually according to a Hadamard matrix. 

24. (previously presented) ; The system as in claim 20, 
wherein said sample holder is movable to shift said sample 
relative to said probe. 

25. (previously presented): The system as in claim 20, said 
mechanical oscillators are modulated to write information in the 
sample. 
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26. (previously presented): The system as in claim 20, said 
mechanical oscillators are operated to retrieve information 
recorded in the sample. 

27 . (Canceled) 

28. (previously presented): A method, comprising: 
producing a probe polarization by exposing a probe formed 

of a polarizable material to a probe excitation field of a probe 
radiation wave at a probe frequency ; 

using a sample radiation wave at a sample frequency 
different from said probe frequency to interact with a sample 
and to produce a sample polarization, wherein the sample 
radiation wave and the probe radiation wave are coherent to each 
other; 

placing said sample with said sample polarization in a 
field of said probe polarization to effectuate an interaction 
between the probe and the sample; 

engaging a mechanical oscillator to at least one of said 
probe and said sample, wherein said mechanical oscillator moves 
in response to said interaction, wherein the difference between 
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said probe frequency and said sample frequency is equal to or 
near a resonance frequency of said mechanical oscillator; and 

detecting motion of said mechanical oscillator to measure a 
property of said sample. 

29. (previously presented) ! The method as in claim 28, 
further comprising exposing said sample to a sample excitation 
field to produce said sample polarization. 

30 - 31 (Canceled) 

32. (previously presented) : The method as in claim 28, 
wherein the difference between said probe frequency and said 
sample frequency is equal to or near a harmonic frequency of a 
resonance frequency of said mechanical oscillator. 

33. (previously presented) : The method as in claim 32, 
wherein said harmonic frequency is a second harmonic of the 
resonance frequency. 

34. (previously presented) : The method as in claim 28, 
further comprising using another electromagnetic polarization, 
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different from said sample polarization and said probe 
polarization, to affect the motion of said mechanical 
oscillator. 

35. (previously presented) : The method aa in claim 28, 
further comprising illuminating said mechanical oscillator with 
a detection radiation wave at a detection frequency and 
detecting a scattered detection radiation wave whose frequency 
is shifted from said detection frequency due to the sample and 
probe interaction. 

36. (previously presented): The method as in claim 28. 
further comprising scanning said probe and said sample relative 
to each other to obtain an image of said sample. 

37. (previously presented) : The method as in claim 28, 
further comprising modulating a polarization or said probe 
frequency of said probe radiation wave. 

38. (previously presented) : The method as in claim 28, 
wherein said probe includes a tip which is less than one 
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wavelength of said probe radiation wave to allow evanescent 
coupl ing . 

39. (previously presented) The method as in claim 28, 

further comprising s 

detecting motion of said mechanical oscillator to measure a 

property of said sample at a first time; 

detecting motion of said mechanical oscillator to measure 
the property at a second time; and 

correlating measurements from said first and said second 
times to determine the property. 

40. (previously presented): The method as in claim 28, 
wherein said mechanical oscillator is engaged to said probe, and 
further comprising: 

engaging a second probe to. a second mechanical oscillator 
to measure the property of said sample; and 

correlating measurements from said probe and said second 
probe to determine the property. 
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41. (previously presented): The method as in claim 40, 
wherein said measurements from said probe and said second probe 
are performed at different times. 

42. (previously presented) : The method as in claim 40, 
wherein said measurements from said probe and said second probe 
are performed at the same time. 

43. (previously presented): The method as in claim 28, 
further comprising measuring the property of said sample a 
plurality of times when a parameter associated with excitation 
of said probe or sample is adjusted to have different values. 

44. (previously presented) : The method as in claim 28, 
wherein said interaction between said sample and said probe 
includes a dissipative interaction. 



45 - 50 (Canceled) 
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